INTRODUCTION
The persisting and emerging public health challenges facing the developing world constantly underscore the significance of people-centredness in health systems. 1 While people-centredness in health systems has largely been synonymous with the needs and preferences of users and populations, it also signifies the people who make up the system -particularly healthcare personnel as the key people on the frontlines of the health system. 2 The health workforce is embedded in and shaped by societies and markets, and there is a profound need for more informed and contextualised approaches for its governance.
Probably the most striking feature of the composition of the health workforce in many low and middle-income countries (LMICs) is the deep-seated heterogeneity that manifests in multiple ways: varying levels of official legitimacy and informality of practice; wide variation in type of ownership and behaviour ( public to private); diverse, sometimes overlapping, systems of knowledge and different cadres of providers, specialised to different extents. Different sections of the health workforce are diverse in their characteristics and needs, and are also connected, in complex ways, with each other and with communities through social and economic networks. Governing this mixed workforce towards a common purpose is central to achieving population health goals. This requires policies that are tailored to the strengths and weaknesses of different sections of the workforce, and responsive to the particular opportunities and challenges presented by its heterogeneity. However, commonly used frameworks describing the health workforce [3] [4] [5] seldom adequately encompass the true complexity of the sector, and the full range of health workers potentially involved in advancing the achievement of population health goals. This knowledge gap contributes to deficiencies in the way that the health workforce is governed.
What are the new findings?
Lay workers, informal providers and non-allopathic practitioners in many LMICs are often closest to communities most in need of services. Yet, paradoxically, global and national policies seldom focus adequately on these sections of the workforce.
Recommendations for policy
▸ Goals of improved population health necessitate policies that recognise the de facto division of labour among different segments of the workforce, epistemic divergences and unique administrative needs of different cadres. ▸ Experiences of governance of the mixed health workforce in Asia hold key lessons for comparable pluralistic health systems globally.
developed following participation by the authors on a subplenary panel on health workforce heterogeneity in Asia, at the 2nd Health Systems in Asia conference (December 2013), where panellists presented case studies highlighting the roles of, and the challenges faced by, various sections of the health workforce in different Asian countries. While the literature and cases presented in this paper are from Asian countries, we recognise that a number of LMICs across South and Central America, Africa and Eastern Europe have a similarly heterogeneous health workforce, with private healthcare in particular growing in many LMICs globally. As such, we believe that it has resonance beyond Asia, and represents learning for comparable contexts globally.
We start by presenting a framework for understanding health workforce heterogeneity, developed based on the available Asian literature. Next, we present case examples of three significant sections of the health workforce to illustrate the unique governance challenges that confront them. The final section summarises some of the crucial opportunities and challenges posed by workforce heterogeneity, and outlines recommendations for policy.
MAKING SENSE OF HEALTH WORKFORCE HETEROGENEITY
The composition of the health workforce in the mixed public-private health systems of many Asian countries is deeply heterogeneous. [6] [7] [8] [9] [10] Health workers provide care through a range of public and private facilities, including hospitals, clinics, pharmacies, mobile units and village outposts. In many countries, a large proportion of the workforce lies outside the purview of the formal mainstream health system, and is variously described as the informal, unregulated or unrecognised sector. 11 12 While many providers of allopathic care, and traditional, complementary and alternative medicine (TCAM) are trained and qualified, there is also a large workforce of unqualified and variably trained providers in both sectors.
For example, according to an estimate in 2007, traditional healers constituted around 44% of the total active healthcare providers in Bangladesh, followed by traditional birth attendants (23%), village doctors (8%), drug shop attendants (8%) and community health workers (6%). 13 A study from West Bengal, India, found that 54% of the population with any illness was treated by unrecognised 'rural medical practitioners'.
14 In a study exploring the role of private providers in China, prior to China's implementation of its healthcare reform agenda, 60% of the rural population was found to seek care from village health posts, staffed by former 'barefoot doctors'. 15 In Vietnam, private sector providers (including traditional healers and various allopathic providers) were found to provide basic health services in 60% of rural care seeking instances. 16 In Cambodia, attendants at drug shops, traditional healers and traditional birth attendants were reported to serve around 20% of the rural population. 17 According to a World Bank estimate, in Indonesia, 45% of the population relied on self-treatment by buying drugs from shops during their last illness. 18 
Multiple dimensions
It is evident that health workforce diversity has multiple overlapping dimensions. Figure 1 below describes four key dimensions of health workforce diversity on a conceptual map: ownership (representing a continuum from public to private), recognition (from formal to informal), knowledge system (from Western or allopathic to non-allopathic) and cadre (from specialised to lay). We elaborate and substantiate the understanding of each of these different dimensions in this section.
Dimension 1: ownership: public to private Although the focus of health system decision-makers and the public health community is often on public sector programmes, the private sector plays a large, and vital, role in healthcare provision in many Asian countries. For instance, the Cambodian Demographic and Health Survey 2010 showed that 57% of the population sought their first treatment in the private sector; 19 and Cambodia reported a flow of 68% of out-of-pocket expenditure by patients to the private sector. 20 The public sector is often preferred for severe illnesses and acute conditions, while patients with chronic conditions tend to prefer the private sector. 21 The private healthcare sector also includes non-profit providers, who deliver services through varied free or discounted facilities.
Type of ownership of a healthcare facility ( public or private) is often associated with overt distinctions in provider behaviour, and there have been numerous studies on and debates over which sector provides better quality healthcare. 22 However, when we unpack the different ways in which (and degrees to which) healthcare providers are associated with government, this publicprivate mix may more usefully be seen as a continuum than a dichotomy. A spectrum of such mixes exists, from comprehensive financial, infrastructural and technical provision by the government, to combinations of public and private provision, where, for instance, publicly provided health insurance can be used to receive healthcare at private facilities, to totally privately paid healthcare. 23 The public-private distinction is also actively blurred in a range of settings, such as informal payments for services and referral from public to private facilities, formal public-private partnerships and service contracts, private practitioners sometimes being associated part time with government hospitals and the widespread phenomenon of dual practice, for example, a government doctor running a private clinic after work hours. 23 
Dimension 2: recognition: formal to informal
The formal health workforce in many countries is matched by a significant presence of providers who are unrecognised, or only partially recognised, by the state. The majority of the population in most Asian countries lacks access to the formal healthcare system, especially in rural areas, and seeks care from providers in the informal sector, who are frequently more accessible, affordable, responsive and can be more culturally aligned to their lifestyles. 9 24-26 The healthcare sector in many contexts includes a varied mix of informal providers, such as drug sellers, and untrained-or partially trained-practitioners. Statistical data on the informal health sector in developing countries are particularly scarce; however, there are indications that the services of informal providers are widely used, resulting in well-established, if sometimes illegal, markets of goods and services. 9 27-29 For instance, in Bangladesh, it is reported that traditional and informal providers operate alongside private forprofit and non-governmental organisation (NGO) providers, with wide variations in population reach and quality of services. 30 In India, informal providers, who are over half the population of healthcare providers, provide ∼70% of primary healthcare in rural areas. 31 A provider mapping study in the state of Madhya Pradesh, in India, showed that 30% of all private providers were in the informal sector. 32 Informal healthcare providers vary widely by duration and nature of training received-many are untrained or informally apprenticed. Some receive instruction from unaccredited institutions that do not follow standard curricula. NGOs have also been known to be involved in training informal providers. 24 Informal providers are often socially entrenched in the communities in which they live and work, and are often the first point of care, particularly for the poor, owing to their proximity, low and flexible payment structures and cultural affinities. Studies have also revealed the presence of networks between informal and formal providers ranging from apprenticeship, and referral, to paid assistance by the informal provider in busy practices of formal providers. 29 Increasingly, there are calls to include informal providers in formal health programmes and care networks aimed at enhancing population health access. 33 Dimension 3: knowledge system: allopathic to non-allopathic A poorly understood aspect of mixed Asian health systems is the prevalence of TCAM systems, and their interface with the (typically mainstream) system of western or allopathic medicine. 34 These include various national traditional medicine systems, for example, traditional Chinese medicine, ayurveda, acupuncture, yoga, meditation, chiropractic and herbalism. Several indigenous medical systems have achieved legal recognition and state support in some Asian countries, for example, Laos, India and Vietnam. [35] [36] [37] Yet, in general, very modest progress has been made in effectively using indigenous health practitioners in healthcare delivery systems at scale, and these practitioners frequently function outside the ambit of government-recognised policies and structures. 9 38 39 TCAM systems are not neatly separable from allopathic practices. The origins and epistemologies of TCAM variously bear similarities or marked differences with allopathic medicine. 40 TCAM systems often overlap and converge with the practices of allopathic practitioners through the incorporation of TCAM practices, including prescription of meditation, diets and physical activity regimen, nutritional supplements and tonics by allopathic practitioners. 41 42 On the other hand, increasing adoption of biomedical terminology and technology is observed in the practice of several TCAM systems to describe clinical cases and arrive at diagnoses. 'Cross-practice', or the prescription of medications and therapeutic techniques of a particular system of medicine by a practitioner not trained in that particular system, is a common and often contested practice, [43] [44] [45] [46] and represents another informal type of convergence. Dimension 4: cadre: specialised to lay Whereas advanced tasks and leadership roles in healthcare are typically assigned to professional cadres such as physicians, nurses and pharmacists, healthcare tasks and the division of labour in health systems are continually evolving in response to health worker availability, healthcare needs, technological changes and political factors. Changing the cadre of health workers involved in specific health tasks has been a major focus of global public health policy in recent years. In many cases, such 'task shifting' arose in response to shortages of doctors and nurses in rural areas. 47 Governments began experimenting with training and placing lower level healthcare providers such as medical and nurse assistants in rural clinics. Public primary healthcare in many Asian LMICs is increasingly being provided by community health workers, and upgraded frontline healthcare workers, as in the case of community health workers performing disease-preventive, health-promoting activities as well as basic curative care for common illnesses in Bangladesh. 48 Further, with rapidly ageing populations in many LMICs, particularly in Asia, the importance of home-based care providers, while inadequately researched, cannot be understated. 49 Accompanying their greater responsibilities in healthcare and public health, frontline and community health workers are increasingly using opportunities for training and leadership within health programmes, and have also been observed to self-organise to promote their collective interests. 50 The emerging importance of community health workers, who are often located closest to, and drawn directly from, communities in need, raises questions about disproportionate investments by governments in training and supporting more professionalised or specialised cadres of health workers.
Policy attention anomaly
The multidimensional representation of health workforce heterogeneity in figure 1 highlights several realities about the identity and behaviour of healthcare providers. In the first place, it is notable that healthcare providers are more usefully described through more than one descriptor, for example, non-allopathic doctors can have state recognition, and/or be highly specialised, or not. Second, diversity along each dimension may be better understood as continua rather than dichotomies. Different health workers are situated at different points along these 'axes', for instance, allopathic doctors may integrate elements of traditional medicine into their worldview and practice, just as non-allopathic healers draw from biomedical knowledge systems. Further, a health worker may transition into a different type over the course of time, such as when a physician working in a public clinic in the morning 'moonlights' in private practice in the evenings.
A further critically important reality is what could be termed a policy attention anomaly when it comes to the mixed health workforce (figure 2). Sections of the health workforce to the right of the figure, often amounting to a large proportion of the total national workforce, generally lie outside the policy mainstream. Formal global and national policies are seldom drawn up with these sections of the workforce in mind. Yet, paradoxically, these sections of providers are typically ( physically, socially and culturally) closest to, and most embedded in, the communities most in need of services, and hence often in an advantageous position to have an impact on population health. Healthcare providers who are easiest to access, and offer flexible payment structures are, frequently, informal providers of a variety of health services, lacking training and government support, and conducting unregulated practices, raising concerns of safety and quality of care.
In the following section, we use case examples to discuss how certain sections of the health workforce in different Asian settings can be located in the framework, and some peculiar governance challenges that confront them.
THREE ASIAN CASE STUDIES
Management of a diverse workforce raises complex challenges, and also includes specific opportunities. Beyond creating a platform for physical access to services and financial protection in many Asian countries, national movements and initiatives such as Universal Health Coverage potentially contain opportunities to muster the strengths of these divergent groups of providers towards a common cause. The following case studies, of particular categories of healthcare providers in three different Asian countries, illustrate some of these challenges and opportunities.
Identity dilemma of village doctors in China
The rural health system in China has a three-tiered structure: county hospitals, township health centres and village clinics. 51 Village doctors, formerly called 'barefoot doctors', have been serving the village clinic level of the three-tiered health system of China for about four decades. 52 53 Until the 1980s, the barefoot doctors conducted medical services and farming, and their income was derived from local collective economics. 53 From the 1980s onwards, China's market-oriented socialeconomic reforms shifted village doctors along the ownership dimension, first from public to private, and then to a public-private mix. 53 Reform in the 1980s shifted them into the private sector, with their salary no longer being set by the government, but being based on market competition. This reform led these health workers to leave behind their 'half farmer, half doctor' identity and mixed income source to become full-time healthcare providers. [54] [55] [56] In 2009, an additional reform exploited the availability of village doctors in villages, and shifted them back to the public sector, dictating that they provide public health services, and sell essential drugs without a markup. 52 57-59 However, these shifts in the identity of the village doctors were not always supported by corresponding adjustments in regulatory and governance arrangements, leading to challenges for the village doctors. China's social welfare system classifies citizens into four groups: public employees, enterprise employees, urban residents and rural residents. 60 Despite working full-time as healthcare professionals, and providing a range of public services, village doctors are still identified as farmers, and are thus only entitled to benefits for rural residents. Village doctors asked to be considered public employees, and thereby eligible for the public bonus. The government, however, argued that village doctors remain outside public regulatory authority, and may not always demonstrate high quality in the performance of their tasks. This classification debate continues to keep village doctors at a disadvantage.
The educational and developmental needs of village doctors have also presented vexed challenges. The first challenge was the issue of accreditation. The Ministry of Health of China requires all doctors, except village doctors, to pass the National Licensed Doctor Examination before they are allowed to practise. Village doctors can practise medicine right after obtaining the Village Doctor Certification, issued by county health bureaus. In 2011, only 14% of village doctors passed the National Licensed Doctor Examination. 57 61 While mandating that village doctors pass the National Licensed Doctor Examination before practising would shift the cadre up the axis of specialisation and professionalisation, and thereby putatively contribute to improving health service quality and safety in rural areas, it would also curtail rural users' access to those providers who remain unlicensed. 62 The choice and establishment of appropriate education standards to balance the goals of service quality and workforce adequacy is an urgent governance task for policymakers.
The second governance challenge is related to quality improvement, specifically whether existing village doctors should be retrained or the workforce revamped with the introduction of younger and better-educated medical graduates. Almost 60% of practising village doctors have completed only junior college, which is equivalent to a total of 14-15 years of education. 61 Thus, on-the-job training has been the dominant approach for improving the quality of village doctors. 63 In 2011, the average age of village doctors was 49 years, 52 raising concerns that this ageing workforce would be less receptive to training, particularly training involving health information technology. Retraining of village doctors or their replacement with medical graduates emerges as a pivotal debate about the future of village doctors.
KEY MESSAGES-VILLAGE DOCTORS IN CHINA
Village doctors provide a rare opportunity of a huge cadre of health workers who are close to communities, and who also aspire to receive training and accreditation to improve the quality of their services.
However, there have been fluctuations in the policy environment determining their professional identity. Previously part-time farmers, part-time health workers, they are now regarded as full-time health workers. They have also seen transitions from public sector employment to private sector and back to a mixed model.
Village doctors' social and professional status is precarious, as they seek recognition and higher payment as public employees even as the government classifies them as rural farmers. Mandatory accreditation policies being considered could delegitimise village doctors, and remove communities' access to many village doctors who remain unlicensed.
Integrating TCAM providers in the public health system in India The government of India extends official recognition and support to certain Indian systems of medicine and homoeopathy. In the year 1995, the Department of Indian Systems of Medicine and Homoeopathy was established within the Ministry of Health and Family Welfare. In 2003, this department was renamed the Department of AYUSH, and governed the following types of TCAM: ayurveda, yoga and naturopathy, unani, siddha, homoeopathy and sowa rigpa (collectively called AYUSH). The National Rural Health Mission, launched in 2005, took an initiative to bring AYUSH into the public health mainstream in India, through recruitment of AYUSH personnel, and establishment of AYUSH centres of practice and field development. The Department of AYUSH was elevated to the Ministry of AYUSH in 2014. The ministry administers institutions and personnel of AYUSH education, training and practice. 64 TCAM systems other than AYUSH are not included in the government's recognition.
One key question facing the Indian government is that whereas some types of TCAM systems are recognised and included in the public health system, others are not. Non-AYUSH TCAM systems, such as local health traditions in North-East India, and traditional medical systems not native to India, such as acupuncture, are not recognised or supported by the government, although codified, taught and practised by various private entities in India, and elsewhere. Consequently, government TCAM programmes promote the recognised AYUSH systems at the expense of more local systems, even in regions where they may be relatively alien. 65 Second, while AYUSH has achieved official recognition, policy and planning to meet the workforce's needs are often contested. In policymaking by the government of India for a pluralistic health system, allopathic practice is disproportionately favoured in the funding allocations, administrative structures and employment conditions for healthcare practitioners. Although the number of AYUSH graduates is approximately equal to the number of biomedicine graduates from government-recognised educational institutions in India, the funding allocation for AYUSH was consistently as low as 1.3 to 2.7% of the entire budget for health for the majority of the past decade;
66 the rest of the budget for health went to allopathic facilities, including institutions, infrastructure, supplies, research and personnel, revealing a glaring inequity. The elevation of the Department of AYUSH to a ministry in 2014 has set into motion some enhancements in budgetary allocation, and initiatives for the development of the fields of AYUSH.
In a seemingly 'integrated' national health system, power differentials between TCAM and allopathic providers impede the day-to-day functioning of mixedsystem health facilities, and have adverse implications for the welfare and quality of work of the practitioners of different systems of medicine. Certain AYUSH providers in primary healthcare report pressure to prescribe allopathic medications, and manage allopathic outpatient consulting departments, from administrative supervisors who are usually allopathic doctors. 67 68 In a study of TCAM integration in the healthcare system in three Indian states, AYUSH providers reported widespread neglect of their concerns by administrators in favour of the concerns of their allopathic colleagues. 68 69 Further, AYUSH is broadly treated as a homogenous entity, although in reality it is a collection of diverse systems of medicine. The component systems of AYUSH have distinct requirements of infrastructural, technical, logistical and personnel support from the government for their establishment and operation in the public health structure of the country. However, planning, allocations and administrative structures and procedures do not account for these diverse needs. AYUSH has been incorporated into government health facilities in a largely homogenous manner all over the country, with imbalances in resources and support for some systems within the AYUSH ambit.
KEY MESSAGES-TCAM PROVIDERS IN INDIA
The diverse TCAM sector in India includes a spectrum of providers from informal local healers to highly trained and government-accredited physicians in the AYUSH systems of medicine.
With at least as many healthcare providers and trained physicians in alternative systems of medicine, India's TCAM sector represents a massive, but only partially tapped, human resource for health.
The government of India's large-scale programmes to integrate TCAM providers in mainstream service delivery face many challenges. These include homogenisation of diverse systems including promoting mainstream TCAM systems among communities where they are not culturally accepted, and implicit hierarchies between different systems leading to ineffective deployment of personnel.
Constrained employment opportunities for pharmacists in the Cambodian private sector As in many low-income countries, the majority of the Cambodian population seeks healthcare in the private sector 19 particularly for outpatient consulting, whereas 60% of all hospitalisations are in the public health sector. 70 The major outflow of patients from the public to the private sector is to purchase medicines. 71 72 The private pharmacy sector includes sophisticated private hospitals, private clinics and licensed pharmacies, trained health workers as well as leased drug depots and retail shops manned by persons with no training in pharmacy.
The pharmacy sector is putatively regulated on the basis of owners' credentials and also on spatial distribution in keeping with population needs. 73 While in 2008, only half the pharmacies and depot outlets in Cambodia were licensed, this proportion was declared to have risen to 100% in 2011. 20 Nevertheless, numerous surveys and popular media reports over the years illuminate the continuing prevalence of unlicensed and illegal drug outlets. 73 74 Anthropologists have observed that local drug shops fulfil an important expectation from their customers, that is, the mixing of medicines, demonstrating expertise in healing, akin to the role played by traditional herbalists and the healers known as kru khmer, and distinct from formal allopathic practice. 75 The fact that drug shops in rural areas allow financial flexibility, such as delayed payment or payment in kind, also seems important, and may approximate the relationship Khmer patients traditionally had with their kru khmer. 75 On the other hand, physicians, whether they work in the public or private sector, own many of the drug outlets throughout the country, many without the pharmacy licence required for this by the government. 75 Pharmacists in Cambodia hence experience formidable challenges to the consolidation of their professional and market niche. They are occupied in a twofold competition: against unlicensed drug shopkeepers who exploit regulatory loopholes to provide more flexible and consumer-friendly services, and against physician drug outlet owners, who have the advantage of higher social and professional status and popular acceptance. Pharmacists, at the conclusion of stringent higher education, are faced with very few jobs in the public sector, and competition in the private sector. While they often find better professional opportunities as sales representatives in pharmaceutical companies, they are not enabled to serve the population effectively, and to the best of their ability, in those positions.
KEY MESSAGES-PHARMACISTS IN CAMBODIA
Cambodia has a mixed public-private health system, with many patients using the private retail sector to purchase medicines.
Given the importance of safety and quality in the pharmacy sector, trained pharmacists in Cambodia have a potentially important role in healthcare delivery, yet there is a dearth of suitable jobs for them in the public sector.
Pharmacists also struggle to establish their market niche in the private sector, competing against doctors who own pharmacies on the one hand, and poorly regulated drug shopkeepers on the other. Formal training does not equip pharmacists to cater to patients' cultural expectations, and professional hierarchies help doctors dominate the pharmacy market.
CONCLUSION: GOVERNING A MIXED WORKFORCE
The diversity of health workforces in Asia, illustrated above, brings up a variety of complex governance questions. The case of the village doctors in China illustrates their contested identity across cadres, the public and private sectors and the formal and informal sectors. The case of TCAM practitioners and public sector services in India presents a stark picture of the power dynamics between different knowledge systems, and highlights how knowledge systems overlap in practice, and how recognition for some TCAM systems comes at the expense of others. The Cambodian pharmacists' struggles show how a mixed health system 76 with a poorly resourced public sector and unregulated private sector does not automatically privilege training and formal recognition in its workforce. Underpinning each of these cases is the context of citizens' preferences and choices of health workers, not always consistent with mainstream policies.
The heterogeneity of the workforce offers a wide range of options for appropriate, safe and acceptable healthcare for the diverse populations of Asian LMICs; for the exercise of informed choice by users of health services; for diverse health providers to contribute in a complementary fashion to population health; and also the prospect of conservation of traditions and bodies of knowledge. However, undifferentiated policies for regulation, recognition and support cannot be expected to optimise the strengths of the heterogeneous health workforce. Differentiated approaches sensitive to the needs, competencies and regulatory requirements of different sections of the workforce are required to enhance population access to quality, safe and appropriate healthcare.
Policy for mixed human resources for health is a challenging arena, frequently entailing balancing acts between divergent policy priorities: ensuring access to comprehensive and locally acceptable health services; regulating healthcare quality and safety; and ensuring health workforce welfare and dignity. Policies may move entire sections of the workforce to new positions along various dimensions through legislative action, for example, by providing drug sellers or traditional birth attendants with tools and training in biomedicine, or by enlarging the scope of the practices of community health workers.
Ultimately, the formulation and implementation of policy needs to take into account the pluralistic nature of health systems, and acknowledge the de facto division of labour among the different segments. Appropriate policy responses also require attention to the epistemic divergences that may run counter to the assimilation of different bodies of knowledge and practice, and the unique administrative needs of different systems of knowledge and cadres of healthcare personnel.
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